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The object of the invention 
is a metiiod for producing a 
multi-layer filtering material (14). 
and a multi-layer filtering material 
(14). By using this method, at 
least one filtering layer (15) of 
natural fibres, such as wood pulp 
fibres and/or plastic fibres and 
binder material and/or binder fibres 
is formed by Uie dry forming 
technique and bonded by heat 
According to die invention, die 
method further comprises die stages 
wherein at least one strengthening 

layer (16, 17) of namral fibres, such . 
as wood pulp fibres and/or plastic fibres and binder material and/or binder fibres is formed by the dry formmg technique, said strcngthcnmg 
layer being formed so as to be in contact with said at least one filtering layer (15) and being formed in connection widi tiic fonnmg of die 
filtering layer, said at least one strengdiening layer being bonded with said at least one filtering layer in order to form a unity (14), said 
unity being foimed in connection widi die heat bonding of die filtering layer. 
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PRODUCTION METHOD FOR MULTILAYER FILTER MATERIAL 
AND MULTILAYER FILTER MATERIAL 



5 General Introduction 

The object of the invention is a method for producing multi-layer filtering material, and 
a multi-layer filtering material. According to the method, at least one filtering layer of 
natural fibres, such as wood pulp fibres and/or plastic fibres and binder material and/or 
10 binder fibres is formed by using the dry forming technique and the fihering layer is 
bonded by heat. 

In addition, the object of the invention is a multi-layer filtering material comprising at 
least one filtering layer of natural fibres, such as wood pulp fibres and/or plastic fibres 
and binder material and/or binder fibres, said filtering layer being formed by using the 
15 dry forming technique and being bonded by heat, said fihering material further 
comprising a strengthening layer formed of natural fibres, such as wood pulp fibres 
and/or plastic fibres and binder material and/or binder fibres, said strengthening layer 
being arranged to be in contact with the filtering layer. 

20 Background of the Invention 

At its simplest, the fihering material of air filters comprises of only one material layer. 
This kind of filtering material is known, for example, from US-patent application 4 765 
812. In efforts to improve the filtering characteristics, the filtering material is 
25 increasingly often formed of either at least two separate layers, which are bonded 
together, or of at least one finished layer, depending on the desired filtering 
characteristics. 

The fihering material produced in this manner is used in the manufacture of different 
kinds of filters. To an increasing extent, as the standard of filtering properties required 
30 rises, there has been a tendency to go over to multi-layer solutions. The problem in this 
connection has been the additional production stage of joining two or more layers 
together or the additional finishing stage. 
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Summary or the Invention 

The function of the invention is to provide a method for producing a filtering material 
5 with good adjustable filtering characteristics and which is nevertheless advantageous in 
terms of manufacturing technology. This kind of multi-layer filtering material can be 
produced by the production method in accordance with the invention, characterised in 
that, in addition to the forming stage of the filtering layer, said method further 
comprises the steps of forming at least one strengthening layer of natural fibres, such as 
10 wood pulp fibres and/or plastic fibres and binder material and/or binder fibres, said 
strengthening layer being formed by using the dry forming technique and said layer 
being arranged so as to be in contact with said at least one filtering layer in order to 
form a unity, said unity being formed at the same time as the heat bonding of the 
filtering layer. 

15 Preferably, this can be achieved by forming said at least one strengthening layer on one 
or both surfaces of the filtering layer. In practice, this can be done in such a way that 
when the filtering material web is being formed by the dry forming technique, one or 
more filtering layer/s are formed first, and on top of said filtering layer/s one or more 
strengthening layer/s are formed before the unity is bonded by heat. Alternatively. 

20 before forming the filtering layer/s, one or more strengthening layer/s are formed, on 
top of which first the filtering layer/s and then the strengthening layer/s are formed 
before the unity is bonded by heat. As mentioned above, the filtering layer can be 
formed of several layers one on top of another, depending on the desired fihering 
characteristics. The most essential characteristic of the strengthening layer is to improve 

25 the strength characteristics of the filtering material. In a multi-layer structure according 
to the invention, the filtering layer or layers are porous layers, giving good filtering 
characteristics, and with the help of one or more strengthening layer/s the material can 
be given the required strength properties. 

A muUi-layer filtering material according to the invention is characterised in that said at 
30 least one strengthening layer is formed by the dry forming technique, said strengthening 
layer being formed so as to be in contact with said filtering layer and bonded in 
connection with the heat bonding of the filtering layer, said strengthening layer forming 
a seamless unity with said at least one filtering layer. Thus the multi-layer filtering 
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material in accordance with the invention is produced entirely by the dry forming 
technique in one continuous process without any additional production stages. 

5 List of Drawings 

The method in accordance with the invention and the multi-layer filtering material 
thereby produced is now described in greater detail with reference to the attached 
drawing, wherein 

10 Figure 1 shows the filtering material production line in accordance with the invention 
and 

Figure 2 shows a cross-section of the filtering material according to the invention. 

15 Detailed Description of the Preferred Embodiments 

Figure 1, by way of an example, shows a functional diagram of the dry forming line, by 
means of which the method according to the invention can be implemented. In the dry 
forming line, a material web 2 is formed on the wire 1 with the help of four forming 

20 boxes or formers numbered 3, 4, 5 and 6, Then the filtering layers formed of natural 
fibres, such as wood pulp fibres, plastic fibres or a mixture of natural fibres and plastic 
fibres are formed by formers 4 . and 5. In case the strengthening layer/s are formed only 
on one surface of the filtering layer/s, former 6 of the line according to Figure 1 is used. 
If the strengthening layer/s are placed on both sides of the filtering layer/s, formers 3 

25 and 6 are used. The strengthening layers can be formed of natural fibres, plastic fibres 
or a mixture of natural fibres and plastic fibres. An air fibre mixture is blown into the 
formers extending transversely across the entire width of the wire, said air fibre mixture 
is mixed and screened in a manner known in the prior art in order to form an even layer 
on the wire below. There can be as many formers as required by the desired strength of 

30 the material web, but there must be at least two formers, said formers being placed 
consecutively on the same production line, in which case the strength of the material 
web is gradually increased with the help of the formers until the desired strength is 
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reached. This means that the ratios of the natural fibres and plastic fibres in the layers of 
material web formed by the diflferent formers can vary. 

Preferably, the natural fibres are relatively long-fibred mechanical or chemical pulp and 
the plastic fibres can be of any kind suitable for dry forming, for example bi-component 
5 fibres, the core of said fibres being of polypropylene and the sheath being of 
polyethene. 

If necessary, superabsorbent particles can be added to the material web 2 with the help 
of three scattering devices numbered 7, 8 and 9. Suitable superabsorbent agents include 
activated carbon, activated clay, silica gels or cross linked polyacrylates. The scattering 

10 devices can be placed between the formers as many as required. 

The contents of different components in the filtering layer can be as follows: 0-100% 
natural fibres (wood pulp fibres), 0-100 % plastic fibres and 0 - 75% superabsortjent 
agents. The grammage of the filtering layer can be. for example, 30 - 700 g/ml The 
content limits of the strengthening layer can be, for example, as follows: 0-100 % 

15 natural fibres (wood pulp fibres), 0 - 100 % plastic fibres and 0-75 % superabsorbent 
agents. The grammage of the strengthening layer can be, for example, 5-150 g/m^. 
Correspondingly, the grammage of the entire fihering material can be, for example, 35 - 
1000 g/ml 

After the forming stage, the lower surface of the filtering material is calendered with the 
20 roll 10 on the line according to Figure 1. The calendering of the lower surface of the 
strengthening layer or the filtering layer takes place as the material web is sucked 
against the wire 12 as it winds on the suction box 11, The patterning which enhances the 
filtering characteristics can be achieved with the help of either a smooth calendering roll 
and a patterned wire or a patterned calendering roll and a smooth wire. After the 
25 calendering, the material web is bonded by heat in the dryer 13. Correspondingly, the 
fibres of both the filtering layer/s and the strengthening layer/s are bonded together at 
one time. 

Figure 2 shows a cross-section of an embodiment which is by way of an example of the 
filtering material 14 according to the invention, said filtering material comprising a 
30 filtering layer 15 formed of natural fibres, plastic fibres or natural fibres and plastic 
fibres, said filtering material fiirther comprising strengthening layers 16 and 17 formed 
of natural fibres, plastic fibres or natural fibres and plastic fibres. There are two 
strengthening layers in the filtering material described in Figure 2. If there were only 
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one strengthening layer, the lower strengthening layer 17 would be missing from the 
cross-section of Figure 2. The structure would otherwise correspond to the one shown in 
Figure 2. As Figure 2 shows, the entire multi-layer filtering material 14 is essentially 
one and the same seamless material forming a seamless unity, the sur&ces of said 
5 material being the strengthening layers 16 and 17 formed of natural fibres, plastic fibres 
or natural fibres and plastic fibres, and the core of said material being the filtering layer. 
IS formed of natural fibres, plastic fibres or natural fibres and plastic fibres. The 
thickness of the layers can be altered and regulated during the forming stage, the only 
essential thing being that the layers are formed on the same line and are bonded together 
10 in one stage. Typically, the end produa is made from the filtering material 14 by cutting 
pieces of appropriate size from the web. Naturally, any necessary finishing procedures 
depend on the use of the end product. 

The filtering material according to the invention is bonded by heat using binder 
15 material, binder fibres or both binder material and binder fibres. Both the filtering layer 
or layers and the strengthening layer or layers are bonded with these materials. These 
binder materials or binder fibres are conventionally used in the field and are commonly 
used in the manufacture of products made by air laying. Therefore, said binder materials 
or binder fibres are not described in detail in this connection. 
20 As mentioned above, the characteristics of the filtering material according to the 
invention can vary considerably. The grammage can vary from 35 to 100 g/m^ and the 
thickness from 100 to 5000 ^m. The tensile strength in machine direction can be from 
0,05 to 10 kN/m. The bulk of the material can be from 2 to 100 cmVg. 
The method for producing a multi-layer filtering material according to the invention as 
25 well as the multi-layer filtering material produced thereby has been described above 
only by means of a few embodiments which are by way of examples and it is to be 
understood by a person skilled in the art that different applications of the invention are 
not restricted to the examples above, but can vary within the attached patent claims. 

30 
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Claims 

1. A method for producing a filtering material, said method comprising the steps of 
forming by the dry forming technique at least one filtering layer (15) of natural fibres, 
5 such as wood pulp fibres and/or plastic fibres and binder material and/or binder fibres 
and bonding the filtering layer by heat, characterised in that said method also 
comprises the steps wherein at least one strengthening layer (16,17) is formed by the 
dry forming technique, said layer being formed so as to be in contact with said at least 
one filtering layer (15) and in connection with the forming stage of the filtering layer, 
10 said strengthening layer being formed of natural fibres, such as wood pulp fibres and/or 
plastic fibres and binder material and/or binder fibres and said at least one strengthening 
layer (16, 17) is bonded with said at least one filtering layer (15) in order to form a unity 
(14), said unity being formed in connection with the heat bonding of the filtering layer. 

15 2. A method as claimed in Claim 1, characterised in that said at least one 
strengthening layer (16) is formed on one surface of said at least one filtering layer (15). 

3. A method as claimed in Claim 1, characterised in that at least one strengthening 
layer (16,17) is formed on both surfaces of said at least one filtering layer (15). 

20 

4. A multi-layer filtering material comprising at least one filtering layer (15) formed by 
the dry forming technique, said filtering layer being formed of natural fibres, such as 
wood pulp fibres and/or plastic fibres and binder material and/or binder fibres, said 
filtering material being bonded by heat, and at least one strengthening layer (16,17) 

25 arranged to be in contact with the filtering layer, said strengthening layer being formed 
of natural fibres, such as wood pulp fibres and/or plastic fibres and binder material 
and/or binder fibres, characterised in that said at least one strengthening layer is 
formed so as to be in contact with said at least one filtering layer (15) formed by the dry 
forming technique, said strengthening layer being bonded in connection with the heat 

30 bonding of the filtering layer, and said strengthening layer (16,17) forming a seamless 
unity (14) with said at least one filtering layer. 
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Figure 2 
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